Cerebral venous sinus thrombosis (CVST) is a cerebrovascular disease that is caused by a number of factors, including hypercoagulability and vessel wall damage. Sjögren's syndrome (SS) is a chronic inflammatory autoimmune disease characterized by lymphocyte infiltration of the exocrine glands. CVST could be caused by autoimmune diseases. According to previous reports, the most frequently reported autoimmune diseases which could cause CVST are systemic lupus erythematosus and antiphospholipid syndrome. Reports of SS leading to CVST are scarce. Here, we present a case of a 51-year-old woman who was diagnosed with SS-induced CVST. We tease out knowledge about the pathogenesis, feature of clinic symptom, treatment, and prognosis of SS-associated CVST, and illustrates how a detailed patient history can contribute to an accurate diagnosis.
Sjögren's syndrome (SS) is a chronic inflammatory autoimmune disease characterized by lymphocyte infiltration of the exocrine glands. The frequency of nervous system involvement is not high, and reports of SS leading to cerebral venous sinus thrombosis (CVST) are rare. Here, we present a case of a 51-year-old woman who was diagnosed with CVST, although she had no history of risk factors for venous thrombosis (e.g., long-term usage of oral contraceptives, recurrent miscarriages, and diet). The patient reported a history of dry mouth for 1 month. Clinical and laboratory tests for autoimmunity, including a tear secretion test and labial salivary gland biopsy, confirmed a diagnosis of SS. This case may raise awareness that autoimmune diseases, such as SS, can lead to CVST. Screening SS biomarkers are necessary for CVST patients without common risk factors.
case RepoRt
A 51-year-old woman presented to our hospital with vomiting, delirium for 12 h, weakness in all four limbs, abnormal behavior, and aconuresis. For approximately 1 month, she had experienced xerostomia, and she had been febrile, especially in the afternoon. The patient had no history of risk factors for venous thrombosis (e.g., long-term usage of oral contraceptives, recurrent miscarriages, and diet) and no family history of thrombotic disease. On examination, the patient was unconscious, and her blood pressure was 133/88 mmHg. Myodynamia of all four limbs was diminished, and electropositive cone bundle pathology and neck stiffness were present. Cranial nerve examination was unremarkable, and Kernig's sign was negative. Laboratory investigations showed anti-SS-related antigen A (anti-Ro/SSA) antibodies (+++), anti-SS antigen B (anti-SSB) antibodies (+++), beta 2 glycoprotein antibody (−), antiphospholipid antibody (−),
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. Figure 1a ], and brain magnetic resonance imaging suggested deep vein thrombosis associated with brain edema [ Figure 1b -f]. Magnetic resonance venography images showed that the straight sinus, vein of Galen, left middle cerebral vein, and inferior sagittal sinus were not visible [ Figure 1g and h]. Color Doppler ultrasonography of the lymph nodes in the salivary glands and their drainage area implied that the outline of the bilateral parotid gland and submandibular gland were unclear, with a coarse heterogeneous echo pattern in the parenchyma. Blood flow parameters were increased, and the surrounding soft tissue was thickened and hyperechoic. Schirmer's I test: 1 mm in 5 min for both eyes. Schirmer's II test: 4 mm in 5 min for both eyes. Labial salivary gland biopsy confirmed a diagnosis of SS [ Figure 2 ]. After diagnosis, a rheumatologist prescribed oral hydroxychloroquine sulfate and total glucosides of peony. In addition, the patient was treated with anticoagulants, diuretics, and antibiotics. Subsequently, the patient's symptoms improved.
dIscussIon
CVST is a rare type of ischemic cerebrovascular disease, accounting for <1% of all strokes. [1] SS is a chronic [6] 50 [9] 41-year-old Female None TS Anti-Ro/SSA antibodies anti-La/SSB antibodies
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Clinical and radiological release, but no follow-up rocord. SS=Sjögren's syndrome, CVST=Cerebral venous sinus thrombosis, ANA=Antinuclear Antibody, ENA=Extractable nuclear antigens, SSB=Sjögren's syndrome antigen B, Ro/SSA=Sjögren's-syndrome-related antigen A, TS= Transverse Sinus inflammatory autoimmune disease, mainly involving the exocrine glands. Evidence suggests that 68% of primary SS patients experience abnormalities of the central nervous system. [2] However, SS cases causing CVST is an uncommon phenomenon. In the current case study, the patient had xerostomia, and serum anti-SSA and anti-SSB antibodies were detected. These findings combined with the results of her labial salivary gland biopsy led to a diagnosis of SS. Common risk factors for CVST were absent, as the patient had no history of head injury, smoking, alcohol abuse, or long-term use of oral contraceptives or other medications. No family history of thrombotic disease and negative results of genetic thrombophilia tests make the conclusion of genetic thrombophilia ruled out. Although there is no gene test for the patient, according to the latest research, the benefit of gene test is limited and do not fit for the case. Therefore, we propose a causal relationship between CVST and SS in this patient. According to the literature, the most frequently reported autoimmune diseases which could cause CVST are systemic lupus erythematosus [3] and antiphospholipid syndrome. [4] To the authors' knowledge, only four other cases of CVST in SS has been reported. The characters of these cases were summarized in Table 1 . It could be seen from the table that all patients are females above 40 years old. Four of them subjected to a thrombosis at transverse sinus, while the case author report had a thrombosis site at the straight sinus and vein of Galen. Unfortunately, we did not get the data about how long it takes for an SS patient to develop CVST as there is no description in the reports.
The mechanism of SS-induced neurological dysfunction remains unknown. In the central nervous system, SS-induced vasculitis of small and medium-sized veins and small arteries localized in and around the subcortical white matter may result in acute cerebral infarction or cerebral hemorrhage. [5] In addition, CVST in SS may be caused by immune-mediated nerve injury.
What maybe worthy to mention is that there are 2%-5% SS patients do not have xerostomia and xerophthalmia symptom. [6, 7] It might be wise to detect autoimmunity antibodies to find a possible cause for CVST patient without common risk factors, even they do not have the typical symptom of SS.
The treatment of CVST involves anticoagulants, followed by symptomatic treatment. The management of SS-induced CVST involves immunosuppressive agents administered with anticoagulant therapy, as shown in Table 1 . However, in the absence of relevant clinical trials, the utilization of these drugs is based on the empirical data. In previous reports, hydroxychloroquine is the most common drug. [6, 8] The prognosis of SS-associated CVST patients is favorable according to previous reports and the current case. Patients had no clinical or radiological relapse and fully recovered at as long as a 5-year follow-up. [8] In conclusion, we report a case of CVST as a rare central nervous system complication of SS. The risk factors for cerebrovascular disease, such as diabetes mellitus, smoking, and alcohol dependency are rarely seen in patients with SS, who usually present with symptoms such as dry eyes and mouth that can be overlooked by clinicians. In cases of CVST of unclear etiology, we recommend considering a diagnosis of SS with nervous system involvement, and including tests for autoimmunity in the clinical evaluations.
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